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Abstract
Title: The Effect of Video Model Dosage and Self-Monitoring on Parent's Use of
Language-Promoting Behavior
Author: Kacie Marie McGarry
Advisor: Kimberly N. Sloman, Ph.D., BCBA-D

Previous research has found a disparity between the language trajectories of children
within a high, medium, or low-economic-status family. A relationship is reliably found
between the language trajectory of toddlers and success throughout school. This study will
evaluate a training package to teach parents to engage in behaviors that promote language
and assess the training's short-term effect on the trajectories of children (i.e., growing
language) within low-socioeconomic backgrounds. Specifically, experimenters will
evaluate the impact of the dosage of video modeling, self-evaluation, and self-monitoring
on the acquisition of the targeted skills. Data may suggest that the more accurate the
individual is with self-evaluating their own behavior, the more robust behavior change will
be seen. The results from this training will inform the barriers and next steps to creating a
low-cost training resource for organizations serving families with a low-socioeconomic
status income bracket.
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Chapter 1
Introduction
Language is a fundamental skill needed to be successful not only socially but also
academically. A study conducted by Hart and Risley (1995) found that children from lowsocioeconomic (SES) backgrounds acquired vocabulary at half the rate of children from
high-SES backgrounds. Hart and Risley observed many differences in the parent's behavior
of the different SES households concerning the quality and frequency of interactions and
the variety of parts of speech emitted (e.g., nouns, verbs, and adjectives). Programs such as
Head Start exist to support low SES children and their families. Still, cost-effective training
packages are needed to deliver interventions focused on increasing language-promoting
behaviors in parents. Before reviewing best practices for creating training packages, how
language is developed and promoted will be reviewed (e.g., the content of the training
package).

Behavior Analytic Approach to Language Development
Psychologists and behavior analysts view language from two distinctive yet, more
recently, overlapping viewpoints. Chomsky published Syntactic Structures in 1957,
detailing his theory of language development, which would later fall under the nativistic
theory. This work greatly influenced how psychologists view language formation.
Nativistic theorists, like Chomsky, view language as an innate, biological process
controlled by internal cognitive mechanisms. Nativistic theorists conceptualize that these
mechanisms classify, code, encode, and store information. These theories emphasize the
topography of language (e.g., syntax, grammar, semantics) as a vessel for conveying ideas.
A part of the nativist theory is the belief that all people are born with a universal
underlying structure that aids language development, called the Language Acquisition
Device. However, this presumed innate mechanism does not correlate with neurological
structures. Behavior analysts refute this framework because it removes caregivers from an
active role in their children's language development (McLaughlin, 2010).
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That same year, Skinner published Verbal Behavior (1957). Skinner viewed
language acquisition as the result of complex contingencies and compounded series of
reinforcement, shaping grammatically correct sentences. He left out the nature of early
language acquisition and instead focused on those who have already developed complex
learning histories. Chomsky criticized Skinner for implying imitation and deliberate
tutoring from parents were the cause of language acquisition (Chomsky, 2015).
Whereas these two models have significantly different viewpoints, more recent
research coming out of the nativist camp has aligned with Skinner's early conceptualization
of language. There is evidence that joint attention (e.g., using gestures and eye contact to
coordinate attention with another person to share an experience, Mundy et al., 1994), and
therefore social reinforcement, affects language acquisition. Tomasello and Todd (1983)
found that the extent of joint attention a child engaged in with the caregiver and the size of
the child's vocabulary is correlated. A follow-up study by Carpenter et al. (1998) also
confirmed that joint attention and following the child's focus correlated with an increased
vocabulary. However, several barriers exist to fully elucidating the mechanisms
responsible for language development. For example, experimentally controlling exact
environmental and physiological variables to clarify language development would be a
complex and nearly impossible task. Controlling for the intertwining variables such as
physiological and neurological maturation and social interactions from a diverse web of
caregivers and acquaintances across many settings can be difficult, if not impossible, and,
even if possible, would have serious, adverse ethical implications.
Although numerous confounding variables still exist, Hart and Risely (1995) set
out to observe what parent behaviors may contribute to the differences in the language
trajectory between children of different socioeconomic statuses. In their book Meaningful
Differences, Hart and Risley found they could directly teach children at The Turner House,
an early intervention program for low SES children, new words while in attendance. Yet,
the teaching did not impact their overall language acquisition trajectory. Following this
realization, they set out to determine what difference in the children's daily lives could
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account for the language differences. Over the next two and a half years, Hart and Risley
conducted monthly two-hour observations across 42 families. For data analysis, they
grouped the families by socioeconomic status based on their occupation. The groupings
were as follows: 13 professional families (i.e., upper SES), 23 working-class families (i.e.,
middle and lower SES), and six families receiving federal aid to supplement income. Hart
and Risely (1995) found a difference between the frequency of the parent's speech, the
ratio of responses to the child, the variety of language, the type of feedback (e.g., positive
instead of corrective), and the language trajectory of children in high versus low SES
homes. The differences in the data highlight a stark comparison in the possible language
opportunities between the families. For instance, the parents of low SES backgrounds
spoke up to 1000 cumulative words within a month but across most months they spoke
around 500 words.
In contrast, the parents of high SES backgrounds spoke up to 2,500 cumulative
words per month, with the most data points in around 2,000. The differences observed in
parent behavior between socioeconomic classes indicate a possible relationship between
the parent's speech and their children's language acquisition. Specifically, the children of
the families engaging in higher rates of the behaviors listed (i.e., high SES) had an
enormous increase in the language consistently, over two and a half years, compared to the
families who were not (i.e., low SES). However, one limitation of Hart and Risley's work
is that the data are correlational. Although other research previously reviewed (e.g.,
Tomasello & Todd, 1983) supports the hypothesis that parent interaction directly affects
the trajectory of early childhood language.
Although the mechanisms contributing to language development might still be
under scrutinization, the impact of language on the success of children and adolescents is
well documented. This disparity in language and academic performance can result in many
lower SES students underperforming compared to their peers of higher SES. Hoff (2013)
conducted a review on the implications of closing achievement gaps by intervening on
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early language trajectories. This review found a substantial body of research indicating that
early language development profoundly affects academic success.
During a follow-up study to Hart and Risley (1995) conducted by Walker et al.
(1994), researchers observed 32 children from the Meaningful Differences study. They
followed the children's language skills and academic progress from kindergarten to third
grade (i.e., 5 to 10 years of age). These observations showed language skills as a
significant predictor of academic performance measures in reading and spelling.
Supporting results were found in a study conducted by Durham et al. (2007), who found
that children's oral language skills at kindergarten admission explained most of SES's
effect on elementary school performance. In this study, the children's oral language skills
were composed of their picture vocabulary, oral vocabulary, sentence imitation,
grammatical understanding, and grammatical completion. Then those scores were analyzed
against their reading ability in the 2nd, 3rd, and 4th grades. By the time students from a
low SES background enter high school, their literacy skills are around five years behind
their high SES peers (Reardon et al., 2013).
Therefore, if intervening on the behaviors outlined in Meaningful Differences
resulted in an increase in language acquisition, the results could significantly increase the
quality of life for the children of lower SES backgrounds (see Applied; Baer, Wolf, and
Risley, 1968/1987). These behaviors must be targeted respectfully and efficiently.
Although, direct intervention on parents’ behaviors, such as vocabulary used, should be
circumvented in favor of more sustainable environmental modifications. For example,
targeting the rate of books read to children per week could allow these children to contact
new vocabulary words daily without providing direct teaching to the parents. Research has
found that reading to young children has significant effects on reading skills and cognitive
skills through adolescence (Kalb & Ours, 2014).
One way that early interventionists have targeted children’s vocabulary within
reading is by training parents in shared, or dialogic, reading. Dialogic reading incorporates
five types of prompts while reading picture books with children. They require the parent to
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provide fill-in interverbal (i.e., completion) opportunities, recall questions, open-ended
questions, “wh” questions, and opportunities to relate the pictures to their own lives (i.e.,
distancing). Whereas Hart and Risley (1995) measured language by taking data on the
frequency and variety of parts of speech such as nouns, verbs, and adjectives; more recent
research has used norm-referenced assessments, such as the Peabody Picture Vocabulary
Test (5th edition; Dunn & Dunn, 2018). Parent training literacy research has found that
dialogic reading has been successful at producing changes in children’s vocabulary scores
(Steiner, 2014; Troseth et al., 2018), although the difference is not always significant
(Townson, 2014).
One limitation of this research is that it has primarily focused solely on the effects
of dialogic reading during research sessions and not on the frequency or variety of reading
outside of research sessions. The effects of teaching parents to engage in language
promoting behavior outside of book reading have yet to be explored. They could have
more significant effects, as the children would have more opportunities for language
exposure and, therefore, acquisition. Given the current knowledge of factors leading to
language acquisition and the effects of language abilities on academic trajectories, more
information is needed on how to efficiently train caregivers to engage in behavior that
positively affects their child(ren)’s language outside of research sessions. However, the
social validity of these intervention styles will have to be explored as the response effort to
engage in increased responses to bids for attention and parent-directed speech might be
higher than solely engaging in daily reading.

Developing Training Methods
Procedures have been evaluated in behavior analytic research to increase and
maintain behavior, such as behavior skills training, programmed instruction, and selfmonitoring, each with its own benefits. These procedures would be beneficial when
designing a training program to increase language promoting behavior from parents.
Before training begins though, trainers should ensure they are intervening on the correct
variables. For instance, are parents not engaging in language promoting behavior because
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they do not have books in the house or because they are not aware of what behaviors they
should be engaging in and how their behavior affects their child(ren)’s language
development? I will outline methods to assess what barriers exist in the next section.

Performance Diagnostic Checklist
The Performance Diagnostic Checklist (PDC; Austin, 2000) is an empirically
supported indirect assessment tool used to determine the environmental variables
responsible for performance deficits. The PDC was designed for use primarily in business
and industry settings and includes niche questions related to those environments (Carr et
al., 2013). The tool, made up of four domains, is filled out via an interview and observation
with a manager or supervisor. The answers to the PDC indicate what domains could benefit
from intervention. Although this tool has shown to be immensely beneficial in business
settings, the factors related to performance deficits are unique within human service
settings. This checklist has been modified for human service settings (PDC-HS; Carr et al.,
2013) to include more relevant domains and direct observation requirements. The PDC-HS
has been used to indicate effective interventions across a variety of performance problems
such as cleaning (Carr et al., 2013), treatment parameters (Bowe & Sellers, 2018; Wilder et
al., 2018), safety (Ditzian et al., 2015), pricing items (Smith & Wilder, 2018), and tardiness
(Merrit et al., 2019). This assessment tool has also been utilized across a variety of settings
such as clinics (Bowe & Sellers, 2018; Carr et al., 2013; Ditzian et al., 2015; Merrit et al.,
2019; Wilder et al., 2018) and thrift stores (Smith & Wilder, 2018). Smith and Wilder
demonstrated accessibility on the PDC-HS when having a manager assess the work of
employees and implement effective treatment when both tiers of staff were neurodivergent.
More recently the PDC has been adapted for use in parent training (PDC-Parent or
PDC-P; Hodges et al., 2020). The PDC-P covers 4 domains: 1) training, 2) task
clarification and prompting, 3) resources, materials, and processes, and 4) performance
consequences, effort, and competition. Hodges et al. conducted two experiments, one
administering the PDC-P and conducted the suggested intervention, and two administering
the PDC-P and conducting a non-indicated intervention. Each experiment included 3
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parents who had children receiving early intensive behavior intervention services. Each
child had goals to independently and consistently mand for a target stimulus, and were
failing to do so. Their behavior analysts observed the parents engaging in treatment
integrity errors that could be affecting their child’s acquisition of those mands. Each parent
completed the PDC-P with the lead BCBA with the company and then underwent the
indicated (experiment 1) or non-indicated (experiment 2) intervention to increase their
procedural integrity. Results of the study conducted by Hodges and colleagues indicated
that the PDC-P was an effective tool for identifying the barriers related to parent
implementation of a skill acquisition program (i.e., manding). Following implementation
of the indicated interventions, the parents’ treatment integrity significantly increased.
These effects were not observed, as expected, during experiment two when the nonindicated intervention was implemented. This tool could be relevant to the current project
in identifying barriers parents currently have with engaging in speech-promoting behavior.
In the next section, I will discuss how behavior is increased and specific methods of
training that would benefit the current project.

Reinforcement
Once it is determined that training, task clarification, resources, and/or
consequences are needed to increase language-promoting behavior, how that intervention
is designed can vary. Methods of training new behaviors have developed significantly over
the years, moving from instruction-based teaching and the use of negative reinforcement or
punishment to antecedent manipulations, positive reinforcement, and feedback. For these
behavior-change procedures to work without planned punishment, the participants or
parents, in this case, must contact natural or arbitrary reinforcement.
Reinforcement occurs when a behavior is followed by a consequence that increases
the future frequency of that behavior (Michael, 2004). Michael described three
qualifications for a consequence to be considered a reinforcer: 1) the temporal locus
between a response and the consequence, 2) the relationship between stimulus conditions
and the response, and 3) motivation. There are two lines of research to consider regarding
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reinforcement when designing a training program that will not have a change agent
delivering reinforcement.
The first is the matching law, which addresses how responses are allocated to the
choices available based on the value of the reinforcement available. The rates of
responding across the different choices will be proportional to the rates of reinforcement
from each choice.
The matching law is particularly important for this study if the PDC-P indicates the
domain of performance consequences, effort, and competition to be a barrier in the parent
performing this intervention. The reinforcement for engaging in language promoting
behaviors is not greater than engaging in other behaviors that the parent indicates might be
competing then it is unlikely that the intervention will persist in the absence of the
researcher.
In a seminal study and one of the first analyses of the matching law, Herrnstein
(1961) evaluated the behavior of three pigeons when provided the opportunity to respond
on a concurrent schedule under which they peck at one of two response keys. Preliminary
training consisted of alternating reinforcement between the two keys until an almost perfect
alternation between the keys was observed. Once the desired pattern of behavior was
observed, responding on either key was reinforced on a variable-interval schedule. The
schedule of reinforcement for each key was independent, meaning that reinforcers could be
made available on neither key, both keys, or a single key at any given time. Responses on
one key did not affect the reinforcement schedule for the other. A change-over delay of 1.5
s was in place for switching between the keys, meaning that the animal had to pause at
least 1.5 s before pecking the alternate key was reinforced. Herrnstein proposed that a
major problem with the clear correspondence between reinforcement rate and rate of
responses is how parsimonious it is. Whereas other experiments (Findley, 1958) saw
similar correlates between response and reinforcement rate, Herrnstein was the first to
analyze and mathematically document the relationship between the two.

ONLINE PARENT TRAINING PACKAGE ON LANGUAGE TRAJECTORIES

9

This pattern of behavior is also seen in applied research. Neef et al. (1992)
evaluated how three special education students allocated their responses across two tasks
when the reinforcement was 1) unequal in rate and 2) unequal in quality. Neef and
colleagues found that the student's behavior only became sensitive to the variable interval
contingencies when it was signaled with a timer. Similar to the response allocation seen in
the Herrnstein (1961) study, they found that the student's response rates across the two
tasks could also be predicted by the rate of reinforcement and quality.
The matching law prompts an important consideration when designing a training
that will not provide a programmed reinforcer for behaviors targeted for increase. It can be
assumed that currently, the parents are receiving some degree of reinforcement for the
alternative (i.e., non-targeted) behaviors that they are engaging in. We will need the parents
to contact a measure of reinforcement that reallocates their behavior towards the behaviors
targeted for increase.
The second is that any discriminable cue (e.g., audible or visual stimulus), which
precedes a reinforcer, can elicit responses associated with that reinforcer in the absence of
the reinforcer. Garcia et al. (1968) conducted an experiment with rats and conditionally
paired two cues, size and flavor of a food pellet, with malaise or pain. This was done by
presenting food pellets of two different sizes or two different flavors (i.e., sugar and flour),
across two different conditions. In one condition the consumption of food pellets
corresponded with continuous x-ray radiation and in the second condition each bite of food
resulted in a shock. Significant differences were found in the rats behavior regarding the
latency to consume food in the size-shock group and the amount of food consumed in the
flavor-x-ray group. The patterns of behavior exhibited by the rats indicated that learning
only occurred during certain stimulus conditions. Specially, when the cue (i.e., size or
flavor) was “appropriate” for the consequence. The chemical composition of food and
flavor are closely related in the fact that flavor can indicate if a food is good to eat or not,
whereas size doesn’t necessarily have the same discriminable effects. Garcia et al. also
believed the data suggested a similar relationship between external stimuli, such as sights
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and sounds, and shock. This suggests that for learning to occur it is not enough for the cue
to be perceptible, but it also must be appropriate.
When designing a training program, ensuring that there are cues that are
discriminable is important, but also selecting cues that are appropriate is another
consideration. Researchers have found that maternal bonding behavior is associated with
the endogenous opioid system (Broad et al., 2006) or in other words the reward-related
neural systems (Atzil et al., 2011). When the opioid receptors are blocked, mothers'
maternal bonding behavior will decrease in comparison to baseline levels. Maternal
bonding behavior has been defined as gazing at a baby’s face, ‘motherese’ (e.g., highpitched vocalizations), affectionate touching, expressing of positive affect, and the emitting
these behaviors following infant responsiveness (Atzil et al., 2011). Based on these
findings it can be hypothesized that there are primary reinforcers associated with child
rearing and raising. Therefore, cues, or stimuli, in the environment can become conditioned
reinforcers. It is desirable for the targeted behavior to continue in the absence of the
experimenter, so evaluating what cues are evoking the behavior and attempting to
transition them to naturally occurring stimuli in the environment will be important. One
way to do this is conduct all training in the natural environment, to increase the chances
that naturally occurring stimuli will become conditioned reinforcers. For instance, before
training, a mother seeing their child pick up a book, could result in no response from the
mother. Following training, seeing their child pick up the book, could result in language
enriching behavior, even if the child does not necessarily engage in increased language
following the interaction.
Therefore, when training parents to engage in behavior intended to increase their
child's language trajectory, the natural reinforcer would be to observe their child's language
increase after learning how their behavior impacts their child's language trajectory and
educational success.
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Rule-Governed Behavior
One way to increase the saliency of natural reinforcers that a person either would
rarely come into contact with (e.g., burning hand on stove) or could take a long time to
come into contact with (e.g., earning a diploma) would be to provide rules that state the
consequence for the behavior. Using the examples provided, rules could be, “If you touch
the stove you will hurt your hand” or “If you pass all your classes you will get a diploma
and increase the likelihood of getting a job.” In the context of training parents to engage in
language promoting behavior, providing statistics from research exemplifying the
language disparity between children of differing socioeconomic backgrounds and the
correlation between language and academic achievement could serve as a motivating
operation for behavior change. Once the parents can tact the different behaviors correlated
with language acquisition, this information can serve as a rule. Developing rule-governed
behavior would be helpful under these situations as the natural consequence of engaging in
the desired behaviors (i.e., increase in language trajectory) would be delayed. When
combined with language, delayed consequences can influence future behavior through
instructional control and rule-following (Cooper et al., 2019). Since it is unlikely that
profound increases in vocabulary will occur immediately following the parents engaging in
language promoting skills, arbitrary reinforcement will need to be programmed. When
training caregivers, arbitrary reinforcers such as praise and contingent monetary incentives
would be most appropriate to be included within a training package. These forms of
reinforcement are included in interventions such as behavioral skills training, programmed
instruction, and self-monitoring. All of which could benefit from a training package to
increase caregiver's language promoting behavior. I will provide an overview of each of
these training methodologies below.

Behavior Skills Training
To start with, behavior skills training (BST) is a training package consisting of
multiple components that, in combination, effectively teach new skills to individuals. BST
components consist of instructions, modeling, rehearsal, and feedback (Poche et al., 1981).
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BST has been successful in increasing target behavior when training children (Singh et al.,
2017; Thomas et al., 2016), parents (Schaefer et al., 2020), practitioners (Jimenez-Gomez
et al., 2019), and athletes (Quintero et al., 2019).
This training framework is derived from a study conducted in 1978 by Koegel and
colleagues designed to teach parents of children with autism spectrum disorder to present
skill acquisition targets to their children with procedural fidelity. The training in the
Koegel et al. study consisted of demonstrations, lectures, and video models that required
between three and a half to four hours to complete. Later, Poche et al. (1981) extended the
training literature by teaching children how to respond to abduction situations using the
modeling and behavioral rehearsal combined with social and arbitrary (e.g., stickers,
playing on swings) reinforcement.
Since 1978, researchers have modified and streamlined the training process. More
recently, Gross et al. (2007) taught parents to deliver BST, on gun safety to their children,
with procedural integrity in under 30 min, utilizing a training packet and a video model.

Instructions
The instruction component of BST is typically delivered at the beginning of the
training process. The instructions can be provided through verbal or written modalities.
This step provides information on what behaviors are needed to demonstrate the skill.
Yeaton and Bailey (1983) conducted a component analysis on the "Tell them, Show them,
Ask them, Let them" training model, with feedback included following the "Let them"
step. The purpose of the study was to evaluate the training programs used to teach crossing
guards and young children pedestrian safety skills related to crossing the street safely.
Yeaton and Bailey found that providing written instruction in isolation produced only a
slight increase in performance, which was not significant enough to create substantial
behavior change for the seriousness of the intended behavior. Behavior change among the
crossing guards and children reached a socially valid level of mastery criteria, following
video modeling and rehearsals.
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Van Vonderen et al. (2012) also found that instructions alone did not change the
desired behavior. In this study, five direct-care staff at a daycare facility were taught to
teach recreational skills. Data were collected on the treatment integrity of implementing
this protocol with five children, three of whom had a range of diagnoses. Following
baseline, the supervisor of the direct-care staff held a meeting to vocally review the written
instructions provided on how each component of the task analysis for teaching recreational
skills should be completed. This resulted in correct staff behavior increasing from an
average of 49.6% to 65.4%. Although there was an increase of correct behavior, it did not
reach desired levels. Therefore, video feedback was introduced. In the video feedback
training component, the categories of correct treatment integrity were reviewed while
watching videos of the direct-care staff implementing the protocol. The researcher
provided praise for correct responses and asked the staff member what they should have
done differently following incorrect responses. Video feedback resulted in desired behavior
increasing to an average of 85.1%. Surprisingly during follow-up probes, staff behavior
increased further to 98.6%. This suggests that the direct-care staff utilized the selfevaluation skills learned during the video feedback phases following the completion of
training.
McGarry et al. (2022) also found that instructions alone were not successful in
increasing the participants' behavior significantly or to mastery criteria when conducting a
Trial-Based Functional Analysis (TBFA). Participants, three Registered Behavior
Technicians (RBTs), were provided with one-page written instructions on how to complete
each condition 24 hr before the first baseline session. During baseline, the researchers
signaled the beginning and end of each condition. Treatment integrity of the participants'
implementation of the TBFA averaged between 51 and 56%. When provided a video
model and feedback, the correct behavior significantly increased for all three participants.

Modeling
The second component of BST is modeling. With this component, the skill is
demonstrated to the participant. This step of the intervention can be conducted in person or
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via video. Selecting video modeling for this step would eliminate the need for an instructor
to be directly present, reducing the resources needed to perform the training.
A meta-analysis conducted by Bellini and Akullian (2007) found video modeling
to have reached the criteria for evidence-based practice for children and adolescents with
ASD. Researchers have extended and generalized those results to areas such as staff
training (Catania et al., 2009) and sports (Boyer et al., 2009).
Clark et al. (2020) found that instructions and video modeling together
successfully increased participants’ behavior significantly for two out of three participants.
Still, only one of those two participants' behavior increased enough to reach the mastery
criteria. In this study, parents were trained on a feeding protocol designed for selective
eaters. Data were collected on the treatment integrity of implementing this protocol with
their children, whom all had ASD diagnoses. Following baseline, the parents had access to
the written instructions and video models 72 hr before the first feeding session. The
instructions described materials needed (e.g., timer), types of prompts, when to provide
reinforcement, how and when to perform mouth checks, and links to videos to watch.
Before training, all participants implemented less than 2% of the steps correctly. Following
the instruction and modeling portion of the training, participant behavior increased to 33%,
75%, and 95% across the three participants. Next, researchers implemented in-vivo
prompting and feedback for the two participants who did not meet mastery criteria with
instructions and video models alone. Following this training, both participants reached
mastery criteria.
The dosage of training experienced (e.g., the number of times watching the video)
could be another factor affecting the effectiveness of training (Erath & DiGennaro Reed,
2019). Researchers have varied the dosage including limiting the number of viewing to
only once (Howard & DiGennaro Reed, 2014), having participants view multiple times
contingent on poor performance (Deliperi et al., 2015; Rosales et al., 2015; Weldy et al.,
2014), or allowing viewings to be unlimited (Howard & DiGennaro Reed, 2015). The
studies analyzing dosage have shown that one viewing might not be enough (Howard &
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DiGennaro Reed, 2015; see Hansard & Kazemi, 2018 for opposing results) to reach
mastery criteria. Additionally, the number of rewatches needed may be idiosyncratic, with
some participants requiring multiple viewings to increase performance (Deliperi et al.,
2015; Rosales et al., 2015; Weldy et al., 2014). However, other studies have shown that
rewatching was unnecessary as participants met the criteria for mastery in the first trial
(Delli Bovi et al., 2017). Erath and DiGennaro Reed recommend more research be
conducted on video modeling dosage parameters to understand better how it affects
treatment effectiveness.
Increased video-modeling dosage to train behavior to mastery criteria would be a
beneficial intervention for populations such as low SES families. These families often
receive services through organizations like Early Head Start, which require interventions to
be the least resource-intensive (e.g., training personnel) as possible. Video modeling may
offer additional benefits when resources are limited. Research indicates that video
modeling could support the maintenance of skills that originally took place under frequent
supervision. For example, participants were able to maintain skills up to two months after
training (e.g., Delli Bovi et al., 2017; Howard & DiGennaro Reed, 2015; Rosales et al.,
2015). One caveat of the current study is that parents will need to maintain a series of
behaviors without supervision. If video modeling alone effectively teaches the desired
language promoting behaviors, increasing these behaviors in the absence of direct
supervision will need to be assessed.

Rehearsal and Feedback
If the video modeling and instructions alone are ineffective, the complete BST
package may be necessary. Feedback can be viewed as a verbal event in which a message
conveys the quality or quantity of past performance (Daniels & Bailey, 2014). The intent
of feedback is to see the desired change in performance in the future. Yet, feedback is not
synonymous with reinforcement (Catania, 1998), as feedback could increase, decrease, or
result in no change in the behavior. Still, the recipient's response to the feedback depends
on the history of reinforcement or punishment in relation to the stimuli and rules provided
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during the feedback. Peterson (1982) suggested that the term feedback was not a new
principle of behavior and the term should be eradicated. Since Peterson's suggestion, 441
articles have been published with feedback in the title, 82 of those in the Journal of
Organizational Behavior alone (Mangiapanello & Hemmes, 2015; Weatherly & Mallot,
2008). Duncan and Brudwelheide (1985) argue that removing the term feedback would
create further barriers to connecting with audiences outside of behavior analysis. Regarding
the terminology, they suggest “a finer-grained analysis of feedback, focused on behavior
functions”.
Most published research fails to establish the function of feedback as a reinforcer
or punisher prior to implementation, making it hard to analyze the procedure’s effect on
behavior. The effectiveness of feedback can be manipulated by a few different variables,
such as latency from response to feedback, the ratio of responding to feedback, and the
quality of the feedback. In operant conditioning, there is an inverse relationship between
the delay of the consequence and the probability of the response. The relationship between
the target response and feedback is not as clear. Research has shown a mix of results with
long delays in feedback resulting in significant behavior changes (e.g., Swinnen et al.,
1990) or no deleterious effects (Maddox et al., 2003; Northcraft et al., 2011). In a review
by Balcazar et al. (1985), researchers found feedback alone produced minimal behavior
change. The difference between feedback alone and feedback in conjunction with
consequences was more significant at 28% and 52%, respectively. Surprisingly, a review
by Alvero et al. (2001) found that methods that consisted of feedback in the absence of
consequences were successful in 47% of the applications compared to 58% of applications
in which treatment consisted of feedback and consequences. Similar patterns of
differentiation between feedback alone and with consequences were seen in a review of the
literature from 1998 to 2018 done by Sleiman et al. (2020), although overall much higher
effect sizes were seen (ES = 0.81; 0.91, respectively).
Sleiman and colleagues reviewed 71 articles that conducted at least one
intervention using feedback in an applied organizational setting with paid or unpaid
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workers. Each intervention was coded for application characteristics, feedback
characteristics, and feedback effectiveness. They used this information to evaluate each
study based on What Works Clearinghouse (WWC) standards criteria as 1) meet standards,
2) meets standards with reservations, and 3) does not meet standards. In contrast to
previous reviews, Sleiman et al. found that feedback alone is an effective intervention.
They also reported the average effect size per year for feedback was on an increasing trend
and studies with higher experimental rigor (i.e., WWC - meets standards) demonstrated
higher effect size. This could indicate that over the years researchers have refined the
feedback process increasing experimental rigor and therefore effectiveness.
Another parameter of feedback is the ratio of the target behavior to the
consequence. In operant conditioning, the probability of reinforcement or punishment for a
non-target response is zero. In contrast, feedback is provided for both target and nontarget
responses under most procedures. In both operant conditioning and feedback, learning is
maintained by variable rates of reinforcement, while the acquisition rate is increased with
continuous reinforcement.
The last parameter this paper will review is the quality of consequences in relation
to precision. Mangiapanello and Hemmes (2015) define precision as the relation between
parameters of responding and the resulting consequences and is considered at two levels of
analysis - descriptive and statistical. The descriptive level refers to the technological (Baer
et al., 1968) aspects of the procedures, such as operationally defining the target and
nontarget behavior, along with outlining the consequences contingent on observing these
behaviors. Current research supports a positive relationship between descriptive precision
and skill acquisition. The statistical level, in feedback research, typically refers to the
accuracy of the feedback provided. For both operant conditioning and feedback
procedures, the performance is directly and inversely proportional to the statistical
precision of the behavior.
Another characteristic of feedback that could be important to the methodology of
this project is the feedback source (self versus mechanical). Sleiman et al. (2020) found
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that self-generated feedback produced the largest effect size across all applications (e.g.,
supervision, team leader, expert, mechanical) and mechanical produced the smallest. A
form of mechanical feedback would be the least resource intensive when creating an online
training program, but self-generated feedback could be easily incorporated into the sessions
and continued following the end of the study.
Regardless of feedback's function, research supports it as an integral piece of the
BST training package. As previously mentioned in the reviews above on instructions and
modeling, rehearsals and feedback were necessary to see consistent and meaningful
behavior change. The majority of participants who underwent various training did not meet
mastery criteria until feedback, and as a necessity, this component, rehearsal, was
introduced into the training sequence. Therefore, in an attempt to mitigate the need for
feedback, increasing the effectiveness of instructions and modeling portions of the training
is necessary to keep resources low.
It could be helpful to provide the task clarification and instruction portion of the
training using a programmed instruction approach. This would increase the chances that
the materials and time in instruction are not only efficient but also customized to each
learner’s (e.g., parents) individual differences. In the next section, I will be reviewing what
programmed instruction is and how these instructional materials can be delivered through
computer-based training.

Programmed Instruction
Programmed instruction is a method of teaching that presents the subject matter
through a sequence of logical steps that build on each other to lead to a more complex
terminal behavior. Skinner outlined the basic features of the teaching machine, later
referred to as programmed instruction, in a video on the science of learning in 1954.
According to Skinner, features of the teaching machine include overt responses, immediate
feedback, students moving at their own pace, and a large number of very small steps that
lead to the correct answer (an average of 95% of the time).
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As programmed instruction gained popularity, revisions and clarification on
developing teaching machines were needed. Vargas and Vargas (1991) outlined five
behavioral principles of programmed instruction: 1) behavioral objectives, 2) mastery
progression, 3) activity rate, 4) reinforcement, and 5) successive approximations. The first
principle, behavioral objectives, is essential to outline the goals of what the student should
be able to do by the end of the training. These objectives establish common competency
across all students that can be observed.
When creating programmed instructional material, to meet the established
objectives, each step must have an overt response to meet each objective. While the
research strongly supports the utility of overt responding versus covert responding during
programmed instruction, there have been conflicting results (see Anderson, 1967 for a
review). For example, Eigen and Margulies (1963) found only a slight increase in learning
when overt and covert responses were used to teach consonant-vowel-consonant and
consonant-consonant-consonant trigrams. It could be speculated that if only minimal
differences are observed between the responding types and overt responding is less
efficient than covert responding (Miller and Mallot, 1997), then selecting overt responses
may not be the best training methodology.
Still, the majority of the research supports the use of covert responding (Tobias,
1972), and instead of simply comparing the two types of responses, researchers moved on
to evaluating what parameters are leading to these different outcomes. Variables have been
evaluated to isolate why some studies do not show a difference in responding when
comparing covert and overt responding including the different forms of responses (Miller
and Mallot, 2006), and the effects of incentives (Miller and Mallot, 1997). The results
found overt responding to be superior, but did not identify why conflicting results in
previous research were seen. When researchers went on to evaluate the quality of response
frames, the results have become a guide to designing effective and efficient covert response
frames.
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The material selected for the response frames should be the main terms,
definitions, and principles being taught, but only the information needed to respond
correctly. When evaluating why no differentiation is seen in some comparison style
studies, one of the biggest methodological differences was the quality of the response
frames. In a review, Tobias (1972) found that a number of papers (e.g., Holland 1967;
Holland & Kemp, 1965; and Kemp & Holland, 1966) were using the blackout ratio to
measure the adequacy of the programmed instruction design. The blackout ratio measures
the proportion of words in each frame that can be eliminated (e.g., blacked out) without
changing the number of response errors that occur (Tobias, 1972). In other words, this ratio
shows the minimum words required for the learner to answer correctly. Programs with the
lowest blackout ratios (i.e., only essential words were included) were used in the studies
that showed overt responding to have the greatest effect, and therefore, superiority in
comparison to covert responding (Kemp and Holland, 1966). Studies that used higher
blackout ratios, and therefore frames with a large amount of unnecessary words, did not
favor overt responding. Ensuring only the text needed to select or formulate the correct
overt response when designing frames to meet each objective learning, will help in creating
effective and efficient instructional material. The second principle, mastery progression,
allows students to work through the material at their own pace and they cannot move to the
next step until the previous step has been mastered. Each successive step will build upon
the previous, therefore mastery of each step is required for the student to engage in an
overall successful performance.
The third principle requires that the activity rate is high and relevant. With a higher
rate of responding and feedback, shaping can occur more quickly. It is important to start by
shaping behavior that is currently available, instead of showing and telling the student what
to do and when to do it. The latter will result in dependence on the verbal cues instead of
the cues already in the natural environment. This also ensures that the student does not
determine for themselves what information should be remembered, but demonstrates their
knowledge of all the material. To do this, complex skills are segmented into their
subcomponents, with each component taught to mastery in a series of frames in which
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prompting is initially provided frequently and then gradually, systematically, and
completely faded (Ingvarsson & Hanley, 2006, p. 203). Frames are utilized to produce high
rates of overt responding within the material. Frames are typically presented as a few
sentences, including a multiple-choice question (i.e., discrimination-response) or fill-inthe-blank (i.e., construction response). As stated above, researchers have found that
construction and discrimination responses result in the greatest improvement when
compared to highlighted text and read-only instruction. Feedback on the correct answer is
provided immediately after submitting the response.
As previously stated, reinforcement increases the probability of the behavior it
follows. Reinforcement, the fourth principle of programmed instruction, can be embedded
into the teaching procedures. A common form of reinforcement that instructional designers
will use, is positive feedback or “getting the answer right”. In programmed instruction a
consequence is provided immediately after each response and before another response can
occur. These contingencies will expedite learning as the learner will immediately be able to
correct their response if needed and increase the probability that the feedback can serve
effectively as a reinforcer. Skinner also says this could also increase enjoyment during
learning as it decreases the amount of time students spend wondering if they responded
correctly (Skinner, 1954).
Programmed instruction is a cost-effective teaching method when the material does
not have to be updated frequently. Specifically programmed instruction delivered through
online programs (e.g., computer-based training) has been validated as an effective and
efficient teaching tool for organizations, teachers (Ingvarsson and Hanley, 2006), college
instruction (Tudor & Bostow, 1991; Otto, 2004), and literacy (i.e., Headsprout; Lyang,
Twyman, Stikeleather, 2003). It is important that the intervention package is delivered in a
cost- and resource-effective modality in order to be sustainable. Providing the entire
training package (i.e., instructional materials and video models) via computer-based
training might be the solution to creating a sustainable treatment model. The efficacy of
computer-based training is described below.
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Computer-Based Training
Although organizations provide training and support to low-income families, there
is an increased need for empirically supported parent training packages to affect long-term
language outcomes. The resources (i.e., money and time) available to provide training are
limited. The training package would have to be widely accessible and, to ensure the
feasibility of the program, require a low response effort from the parent(s). An online
training program could be the solution.
The behavior analytic research has established ways to deliver the training
described above in an easy-to-consume format. Researchers have used computer-based
training to deliver the instructions and modeling to teach skills such as conducting direct
trial instruction (Gerencser et al., 2018; Higbee et al., 2016; Pollard et al., 2014) and
activity schedules (Gerencser et al., 2017) with mixed effects shown on treatment integrity.
For example, while computer-based training was effective for the training teachers to
implement DTI to mastery (Higbee et al., 2016; Pollard et al., 2014), it was not effective
for university students (Higbee et al., 2016). In a follow-up study conducted by Gerencser
et al. (2018), computer-based training was only successful in increasing one of the six
participants’ behaviors to mastery. It should be noted that the material within the
computer-based training was the same for Pollard et al. (2014), and Higbee et al., (2016),
and was modified for Gerencser et al. (2018). It is also important to mention that recall or
understanding of the instructional material was not assessed within these computer
modules. Whereas, in the current study, the material will be presented in a programmed
instruction format to allow for recall to be consistently assessed throughout the training. In
a review conducted by Johnson and Rubin (2011), they found that the results of a
significant portion of the studies supported the use of computer-based training in
comparison to lecture-based training.
Parents would need to generalize and maintain the skills learned within the online
modules to their behavior in the natural environment. If the parents fail to do so, they will
require additional training support such as self-monitoring or feedback. As the goal of this
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study is to keep personnel resources low, self-monitoring will be evaluated. The next
section will review the self-monitoring research and its potential benefits to caregiver
training.

Self-Evaluation and Self-Monitoring
Self-assessment and monitoring could be an additional support to the training
package to help increase treatment effectiveness. Self-assessment is an overall judgment of
one’s performance and self-monitoring (e.g., self-evaluation) occurs following discrete
sessions or trials (Eva & Regehr, 2011). Self-monitoring has been utilized across a wide
variety of skills to help adults to increase physical activity in themselves (Van Camp &
Hayes, 2012), increase reading skills (Joseph & Eveleigh, 2009), and train parents to
implement behavior management strategies (Sanders & Glynn, 1981). Although, when
researchers have removed the self-monitoring system, the behavior has not always been
maintained (Hickman & Geller, 2005), indicating that it might need to be a permanent
treatment. For this study, self-monitoring could be implemented to increase the parent’s
treatment integrity within the training sessions, to determine how independently the
training package could be navigated without the need for a trainer being present. For
instance, if the participant can identify they need to increase how often they are responding
to their child, they could view a training video on how to do so, without the need of a
trainer to assign it.
Studies isolating the effects of self-monitoring are infrequently found in the
literature, however, studies that have done so show that goal setting and feedback
significantly increase the effects of self-monitoring (Balcazar et al., 1985; Erez, 1977; Kim
& Hammer, 1976;). Calpin et al. 1988 studied the effectiveness of self-monitoring,
feedback, and goal setting with 17 clinicians working in a rural mental health center. A
goal is the object or result desired and can be simply completing a task, but most often is a
specific standard or proficiency of a task (Locke et al., 1981). The goal of Calpin et al. was
to increase staff interactions with mental health patients and the researchers found selfmonitoring resulted in the largest level change in two out of the three groups, but greater
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treatment effects were seen when goal setting and feedback were implemented in
conjunction with self-monitoring. Overall, the treatment package led to an increase in the
amount of billing for individual therapy across all groups.
Researchers have even found that specific and difficult goals lead to better
performance than unspecific and easy goals (Locke et al., 1981; Mento et al., 1987).
Specifically, Locke and colleagues reviewed the literature from 1969 to 1980 and found
that in 90% of the studies when the goal was harder to achieve or specific, it led to higher
responding. The difficulty of the goal is measured and compared by the perceived
requirements of the task. Specificity refers to stating the standard or performance desired
instead of informing the participants to do their best, or not stating a goal at all. Another
literature review, that slightly extended the years of research inclusion (i.e., 1966 to 1984)
and found 70 studies met criteria to evaluate the difficulty of goal setting on performance.
The results Mento et al. found supported Locke et al.’s results and also found that the
effects of the intervention were magnified when combining difficult goal setting with
feedback. It is important to note that these studies have not counterbalanced the effects of
self-monitoring, feedback, and goal setting.
An important subsection of training research is how these interventions fare when
the participant does not receive direct supervision, therefore minimizing reactivity (e.g., a
change in behavior due to being watched instead of as a result of the intervention). Olson
and Austin (2001) studied the safety behavior of on-campus bus drivers, without them
knowing they were being observed. Performance categories were loading/unloading
passengers, bus in motion, and complete stops. All bus drivers received didactic
instruction, self-monitoring, and feedback as a part of the intervention package to increase
safe driving behavior related to loading and unloading passengers and stopping completely.
Researchers observed a 12.3% improvement following the treatment package. Although
this improvement might seem low, the cumulative effects of this behavior change are
important, as these behaviors deter accidents. Whereas accidents were infrequent the
outcome of a single accident could be profound. It is important to note that low reliability
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between observer data and self-monitoring occurred, and feedback was provided for the
group instead of individually. The effectiveness of the group feedback was likely reduced
because the bus drivers were not accurately self-monitoring their own behavior. Therefore,
when feedback was provided on behaviors to increase or decrease, it was less likely the bus
drivers were relating the feedback to their own behavior. Research has shown that the
reliability of self-monitoring does not have to be high in order to see behavior change, but
the extent to which these data need to be reliable is not clear. Until the effects of reliability
of self-monitoring have been thoroughly analyzed, researchers should continue to conduct
discrimination training to ensure that self-monitoring can take full effect.
Other ways to ensure self-monitoring is effective, are to 1) program arbitrary
reinforcement, and 2) increase the saliency of natural consequences. One way to increase
the saliency of natural consequences is to take data and graph those effects. For instance, in
the above example, Olson and Austin (2001) worked with bus drivers to increase their safe
behavior. How these behaviors correlate with a reduced risk of accidents might not be
salient to the bus drivers because it is likely accidents were occurring infrequently, if at all.
Therefore, to increase the salience of the reduced accidents, data can be displayed to the
bus drivers to show the frequency of accidents before and after the intervention. When
working with parents to increase the quantity and quality of their child-directed verbal
behavior, their child’s language trajectory can be graphed to display their increase in
language when parents engage with them at a high rate. While self-monitoring has been
validated across a variety of behaviors, currently there is no research that has evaluated
increasing the frequency of reading with parents as the population of the study.

Purpose
The results of this study will provide information for increasing the efficiency of
online training and reducing the resources needed in regard to training personnel. That is,
we evaluated ways to minimize the need for expert trainers providing feedback (e.g., the
dosage of video modeling and effects of self-monitoring). Specifically, the study will
evaluate the dosage of the video models in relation to the parent’s treatment integrity and
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the effectiveness of self-monitoring for maintaining behavior. As a result of training the
behaviors outlined in Meaningful Differences (Hart & Risley, 1995), more information will
be gathered on how these parent behaviors result in a change in their children's language
trajectory, and the utility of this training package to be used by organizations providing
support to low-income families.
At the completion of the study, researchers were able to determine if there is a
correlation between the increase in the quality and quantity of parents' language directed at
the children and their language trajectory. The results of this project provides information
on to extent to which online training packages can serve as a standalone intervention,
potentially reducing resources and increasing the availability of training.
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Chapter 2
Methods
Subjects and Settings
Four parent-child dyads were recruited for this study. Families were recruited from
a local Early Head Start organization and Facebook groups specifically for family
resources. Each participant was asked open-ended demographic questions regarding age,
race and ethnicity, gender, occupational status, educational attainment, and household
income; along with, questions regarding resources and training to conduct programs
designed to increase their child’s language. The exact language the participants used to fill
out the demographic survey is what will be used in when reporting demographics below.
Demographic information was then used to evaluate socioeconomic status with the
Hollingshead Four-Factor Index of Socioeconomic Status (Appendix 7) and the Pew
Research Center income calculator (Appendix 6). The Hollingshead Four-Four Index index
uses the head of household’s education and occupation to compute a score, ranging from 8
to 66. The higher the score indicates a higher socioeconomic status. The Pew Research
Center accounts for household income, size, and location to determine if the household
falls into the upper, middle, or lower tier of their metropolitan area. The Pew Research
Calculator indicates that 27 percent of adults make up the lower income tier, 55 percent
make up the middle income tier, and 17 percent make up the upper income tier, for the
metropolitan area this study took place in.
To qualify for the study, parents had to engage in low levels (i.e., less than 80%) of
the target behaviors, the child had to engage in bids for attention, and the PDC-P had to
indicate training as a barrier (see Appendix 4). Socioeconomic status was also evaluated
and they had to be in the middle or lower income tier within their area. This was
determined using the Pew Research Center income calculator and inputting each
participant's income, metropolitan area, and household income before taxes. Once they
qualified for the study, a 30-min observation occurred to meet the family, sign consent,
observe the child’s language, finish the PDC-P (see Table 2 for results) and start the

ONLINE PARENT TRAINING PACKAGE ON LANGUAGE TRAJECTORIES

28

Peabody Picture Vocabulary Test (5th edition; see Table 1 for results and Appendix 8 for
sample). All parent training sessions occurred in the participant's home.
Jovanah was a 33-year-old who self-identified as Latina, White female. Her
highest level of education was some college, she had previously worked as a customer
service agent, and her two-person household income was $30,000. Based on education and
occupation, the household four-factor index score was 25. According to the Pew Research
Center income calculator this family was in the lower income tier for their metropolitan
area. Her child was 3 years and 1 month old female at the start of the study and was
receiving home-based Early Head Start services for language deficits, but had no current
diagnoses.
Jovanah’s PDC-P results indicated training was a current barrier in regard to the
parent engaging in language enriching behavior. The results of the PPVT-5 indicated that
her daughter Ana was demonstrating receptive vocabulary in the expected range compared
to other individuals of the same age. Although it is important to note that Ana had been
receiving Early Head Start services because it was indicated she was behind on language.
Early Head Start service providers had recommended the family stop speaking multiple
languages (i.e., English and Spanish) in the household until Ana’s articulation improved.
Latesha was a 27-year-old who self-identified as an African American female. Her
highest level of education was an associate degree and she previously worked as a
correctional officer, but currently was a full-time caregiver and part-time student. Based on
education and occupation, the household four-factor index score was 30. Her four-person
household had an annual income of $53,000. According to the Pew Research Center
income calculator this family was in the lower income tier for their metropolitan area. She
had two children, her son was under a year old, her daughter, Mariah, who participated in
the study was 2 years and 6 months old at the start of the study and was receiving homebased Early Head Start services for language deficits but had no current diagnoses. Her son
had no current developmental concerns and was not receiving any services.
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Latesta’s PDC-P results indicated training and resources, materials, and processes
as a current barrier in regard to the parent engaging in language enriching behavior. The
results of the PPTV-5 indicated that Mariah is demonstrating receptive vocabulary below
the expected range compared to other individuals of the same age, with a standard score of
84.
Julie was a 32-year-old who self-identified as a White, not Hispanic, female. Her
highest level of education was some college, and she had always been a full-time caregiver.
She reported her four-person household annual income as less than $20,000. Her
household size to income ratio met criteria for the federal poverty threshold. Based on
education and occupation, the household four-factor index score was 20. According to the
Pew Research Center income calculator this family was in the lower income tier for their
metropolitan area. She had two children, her son, who participated in the study was 5 years
and 2 months old, her daughter was over 10 years old at the start of the study. Her son had
an educational autism diagnosis and her daughter had language delays; both received
speech, occupational, and music therapy.
Julie’s PDC-P indicated training and resources, materials and processes, task
clarification and prompting, and performance consequences, effort, and competition as
current barriers to the parent engaging in language enriching behavior. Specifically, the
parent stated that ensuring they had means to pay the bills took priority over running
programs to increase her child’s language, along with not having an appropriate space or
materials to do so. At the completion of the study the parents had access to more materials
(i.e., Raz-kids), but the financial strain remained consistent. Her son, Wayne, obtained a
PPVT-5 standard score of 75, indicating he is demonstrating receptive vocabulary below
the expected range compared to other individuals of the same age.
Carina was a 35-year-old who self-identified as a Hispanic female. Her highest
level of education was a bachelor's degree and she worked as a banker. She reported her
four-person household annual income as $90,000. Based on education and occupation, the
household four-factor index score was 43. According to the Pew Research Center income
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calculator this family was in the middle income tier for their metropolitan area. She had
two children, her son, who participated in the study was 3 years and 1 month old, her other
son was 5 at the start of the study. Both children had autism diagnoses and received
behavior analytic services.
Carina’s PDC-P results indicated training to be a current barrier to the parent
engaging in language enriching behavior. Her son, Omar, obtained a PPVT-5 standard
score of 104, indicating he is demonstrating receptive vocabulary in the expected range
compared to other individuals of the same age.

Materials
To collect data, researchers used laptops and cameras for in-home sessions. To
access the training software and online book parents utilized computers, tablets, and
phones. The reading application, RAZ-Kids, includes books and automates data collection
for reading frequency and duration. The learning modules were uploaded to Google Sites,
each module was hidden until the participant reached the criteria to move to the next
training level. Google Forms was utilized to collect material comprehension and selfmonitoring data. Researchers used video and a word document to manually transcribe all
language observed inside the home. A Microsoft computer with BDataproTM was used to
collect all the data. ExcelTM and PrismTM were used to store and analyze data respectively.

Dependent Measures
Across all experiments, data were collected on the child’s rate of words spoken in
the 10-min sessions and the cumulative number of new words spoken.
For experiment one of training, researchers collected data on specific parent
behavior to increase and decrease. Data collection for behaviors to increase included the
frequency with which the parent responded to their child's bids for attention, provided
direct demands, and language enriching behavior. Responses to bids for attention were
defined as any instance the parent provided a vocal response to a bid for attention from the
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child enrolled in the study. The child’s behavior was considered a bid for attention if the
child engaged in the following behaviors: (a) point, (b) make a directive statement (e.g.,
“look” or “wow”), or (c) make a comment about the item (e.g., “it's a mess”). A demand
was considered direct if it was clear and stating what should be done rather than what
should not be done. Examples of direct demands include “put the block down” instead of
“leave it” or “don't throw things.” Language enriching behavior included four components.
The first and second being any behavioral or environmental descriptions, such as narration
of what the child is doing but not what an inanimate object is doing and narration of
inanimate objects or the environment, including what the speaker is doing. Behavioral
reflections, being the third, which included any repetition, paraphrasing, or extension of
what the child said. Affirmative feedback, being the fourth, which include encouragements
or praise statements which included statements such as “that’s right”, “good”, “you did it”
accompanied by a positive affect.
Data collection for behaviors to decrease included the frequency of ignoring their
child’s bids for attention, negative statements, indirect demands, excessive questions (i.e.,
more than one question asked in a 10-s interval), and long latencies to interaction (i.e.,
greater than or equal to 20s). The frequency of behaviors targeted for increase were divided
by total behaviors scored then multiplied by 100 to express the percent of behaviors that
were desired versus undesired. The parent met mastery criteria when 80 percent of the
behaviors emitted were targeted for increase across 3 of the 10-min sessions.
For experiment two of training, data were collected on the number of times the
parents emitted a chosen vocabulary word from the Raz-Kids book. Mastery criteria was
set at the parent emitting the behavior 3 times during the 10-min session across 3 sessions.
Baseline on this variable started once treatment was in place for experiment one dependent
variables.
A cumulative record of the total number of vocabulary words emitted by the child
was tracked throughout the baseline and treatment of both experiments of this study. The
intervention's effect on language was evaluated based on the slope of the cumulative
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record. A steeper slope is expected following the intervention and would indicate an
increased language trajectory.
A second observer calculated treatment fidelity and interobserver agreement (IOA)
for at least 25% of research sessions. Treatment fidelity measures the consistency and
reliability that the intervention is being provided as prescribed. If treatment fidelity were to
fall below 90 percent, feedback and training would have occurred across the appropriate
independent variables. The variables scored for treatment integrity were 1) if the
intervention was presented as prescribed (e.g., the materials were provided when indicated
and provided the intended information) and 2) that no feedback was provided during the
session. Treatment integrity was 100% across all sampled sessions (e.g., 30% for Jovana,
25% for Latesha, 33% for Julie, and 33% for Carina).
The interobserver agreement measures the degree to which two researchers
observe and report the same values for each dependent variable. Due to the high rate of
behaviors observed during the session, with observers collecting data across eight different
dependent variables, a simple method of obtaining IOA was chosen (e.g., total count IOA).
For each session total count IOA was calculated for each dependent variable and then
averaged across the variables, to calculate one score of IOA for each session. This was
done for at least one session in each experiment. For the study, IOA was calculated at
81.68%. For Jovana’s sessions, IOA was 82.59% with a range of 67.2% to 93.19% for 30%
of sessions. For Latesha’s sessions, IOA was 73.85% with a range of 52.17% to 94.61%
for 25% of sessions. For Julie’s sessions, IOA was 88.59% with a range of 79.25% to
97.29% for 33% of sessions. For Carina’s sessions, IOA was 73.4% with a range of
69.59% to 80.65% for 27% of sessions.

Procedures
A concurrent multiple-baseline design was utilized across parent-child dyads.
Before the study began all parents filled out a survey providing demographic information,
history of training for increasing their child’s language, the number of books available at
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home, and how often they are currently reading. Then the researcher went in-home to
administer the Peabody Picture Vocabulary Test (5th edition). The assessment analyzes the
receptive language, in standard English, of persons aged 2 to 99 by rapidly asking the
person to select a picture in an array of four that corresponds with the word vocalized by
the assessor. The assessment contains 228 test items for tests A and B, which can be used
in pre- post-test measures. The test typically takes about 20 minutes to conduct but is
untimed. Total test time varied across participants and took up to an hour for clients
without a history of sitting and answering questions. This type of test, not requiring the
individual to speak, assesses vocabulary knowledge that might not be captured in data
collected on spoken words. It could also indicate a language delay, which might account
for a slower language trajectory unrelated to the parent's behavior.
Sessions consisted of 10-min parent-child observations. The parents received
access to the online reading software during baseline, but no other instructions or training
was provided at that time. Baseline sessions continued until target behaviors for
experiment one was stable and low or a decreasing trend was observed.

Experiment One
Experiment one training consisted of two modules. The first module presented
material of the behaviors to increase and decrease in a programmed instruction format.
Following completion of this module, a session probe was conducted to see if it resulted in
behavior change. A single probe trial was selected instead of a standard three-trial
minimum, due to the previous research indicating instructions were not a sufficient training
mechanism alone. This way no time was wasted running trials for an ineffective
intervention, but behavior change could be captured if it occurred. The second module
consisted of video models demonstrating each behavior to increase and decrease with a
corresponding question asking the parents to identify the behaviors that were shown, select
which behaviors are targeted for increase, and identify if they currently engage in elevated
levels of the behavior for increase or decrease (e.g., the self-monitoring question; see
Appendix 2). At the end of the second module a summative assessment was conducted
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again asking them 1) what behaviors promote language (targeted for increase), 2) what
behaviors are targeted for decrease, and 3) identify what behaviors they currently engage
in. Each training section reviewed a new behavior that the researchers would like the
parents to engage in and was accompanied by a video model of all the behaviors.
Following watching the video, the video was locked, and a 10-min trial started. If the
parents' behavior fell below mastery criteria for that trial, they answered a series of
questions that asked them to select what behavior(s) targeted for increase or decrease they
engaged in. Then based on their answer they were assigned a corresponding video. This
repeated up to 2 more times and if their behavior did not increase, and they were
incorrectly self-monitoring, then they were presented a short (1-min) video of themselves.
From there they were asked again what behaviors they needed to increase and decrease.
Researchers would have provided immediate behavior-specific feedback in-vivo, if these
intervention steps did not work, but in-vivo feedback was not needed for any of the
participants.

Experiment Two
Experiment two replicated the intervention of experiment one but the dependent
variable was the use of vocabulary words outside of book reading. Baseline consisted of
the parents being instructed to read a book from Raz-kids, being assigned a vocabulary
word, and then a 10-min observation. No other instructions occurred. On one occasion
Latesha asked the researcher if she was supposed to do anything with the vocabulary words
and the instructor stated that she should read the book as she normally would. Latesha was
the only participant who used a vocabulary word during baseline. Following baseline, they
received access to the first module of training. The first module presented material on the
behavior to increase via a programmed instruction format. Following completion of this
module a 10-min probe was conducted to see if it resulted in behavior change. If the
participant demonstrated an increase in their vocabulary use, then another trial was
conducted. Each trial consisted of the parent reading a book from Raz-kids, selecting a
vocabulary word, and then a 10-min observation. The second module, which was only
required for one participant, consisted of a video demonstrating incorporating a vocabulary
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word into a natural interaction with the child. After the study, the researchers administered
a social validity assessment and the Parent Stress Scales.

ONLINE PARENT TRAINING PACKAGE ON LANGUAGE TRAJECTORIES

36

Chapter 3
Results
Experiment 1
The data for the main dependent variables experiment one of training (e.g.,
language promoting behavior) can be observed on Figure 1. Jovanah’s proportion of
desired behaviors is displayed on the top panel and was high in baseline, ranging from 71
to 76 percent, but did not reach levels set to be considered mastered. While she engaged in
lower rates of behaviors to decrease, she did engage in an excess of question asking (i.e.,
more than 2 questions within 10s) an average of 22 times in baseline. Following
completion of the instructional module, her summative quiz answers indicated that she
correctly identified all the behaviors to 40 percent of the behaviors to increase and 100
percent of the behaviors to decrease. She also did not correctly identify her idiosyncratic
behaviors to increase and decrease. She stated that she needed to work on increasing her
language enriching behavior and decrease indirect demands. See Figure 3 for data on the
proportion of behaviors across dependent variables and experiments. Data from baseline
and treatment one (i.e., the instructional module) indicated that she needed to decrease the
frequency of questions asked. Feedback was not provided on correctly or incorrectly selfmonitoring. The trial to probe the effects of the instructional module indicated it had no
significant impact on behavior. The video-models that encompassed Module Two also did
not successfully increase desired behavior. After Module Two, following each trial that the
participant did not meet mastery criteria, she was asked a series of self-monitoring
questions, and then assigned a video to watch (i.e., video playback) that corresponded with
her responses. Jovanah incorrectly self-monitored for three consecutive opportunities.
Following the third incorrect self-monitor and trial with low desired responding, the
researcher assigned the correct video. After the participant watched the assigned video on
language enrichment versus questions, the participants behavior met mastery criteria for 3
consecutive sessions. Jovana’s average responses (variables to increase and decrease; see
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Figure 4) stayed consistent between baseline and the module one intervention with an
average of 121.33 and 122 responses per session, respectively, and slightly decreased to
108.17 following Module Two.
Latesha’s results are displayed in the second panel of Figure 1. Her proportion of
desired behaviors to undesired behaviors was low in baseline, ranging from 41 to 63
percent. She failed to engage in any type of language directed at her child for 20s or long
on average 27.47 times in baseline. Following completion of the instructional module, her
summative quiz answers indicated that she correctly identified most of the behaviors to
increase and decrease. She stated that she needed to work on increasing her direct demands
and decreasing indirect demands, but did not report decreasing long interresponse times as
a potential variable to change. Feedback was not provided on correctly or incorrectly selfevaluating. The trial to probe the effects of the instructional module indicated it did have a
significant impact on behavior, but those effects were variable over the next three trials.
Therefore, the participant progressed to Module two. Whereas behavior did not increase
following the video modules in module two, it did increase after two non-consecutive
video playbacks of the behavior that corresponded with the behaviors the participant
correctly self-monitored to increase (i.e., language enriching behavior and direct demands)
and decrease (i.e., questions and indirect demands) after each trial. After Latesha watched
the assigned videos on language enrichment versus questions and direct versus indirect
demands, her behavior met mastery criteria for 3 consecutive sessions. Latesha’s average
responses (variables to increase and decrease) stayed consistently increased from baseline
levels (e.g., 55) and the module one and two intervention’s with an average of 100.8 and
100.29 responses per session, respectively.
Julie’s results are displayed in the third panel of Figure 1. Her proportion of
desired behaviors to undesired behaviors was variable in baseline, ranging from 22 to 78
percent. She failed to engage in any type of language directed at her child for 20s or longer
on average 33 times in baseline. Following completion of the instructional module, her
summative quiz answers indicated that she correctly identified 60 percent of the behaviors
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to increase and 100 percent of the behaviors to decrease. She also correctly identified her
idiosyncratic behaviors to increase and decrease. She stated that she needed to work on
increasing her language enrichment, direct demands, and decrease indirect demands and
long interresponse times between interactions. Feedback was not provided on correctly or
incorrectly self-monitoring. The trial to probe the effects of the instructional module,
indicated it did not have a significant impact on behavior. Therefore, the participant
progressed to module two. Following the initial video models, the participant’s proportion
of desired behavior increased to mastery criteria across three consecutive sessions. After
the participant watched the assigned videos on language enrichment versus questions and
direct versus indirect demands, the participants behavior was above mastery level for 3
consecutive sessions. Julie’s average responses (variables to increase and decrease) stayed
consistent between baseline and the module one intervention with an average of 47.14 and
47 responses per session, respectively, and significantly increased to 117.33 following
Module Two.
Carina’s results are displayed in the bottom panel of Figure 1. Her proportion of
desired behaviors to undesired behaviors was initially low in baseline, but immediately
increased after a second observer was introduced to collect IOA. We continued data
collection on Experiment 1 behaviors while we introduced Experiment 2 treatment, to
evaluate if an observer effect was taking place. Desired behaviors did not decrease below
mastery level again.

Experiment 2
The data for experiment two of training can be observed on Figure 2. Following
the initiation of treatment in experiment one, baseline started for experiment two. Jovana,
Julie, Latesha, and Carina’s results are displayed in the top, second, third, and bottom
panels, respectively. For three out of the four participants (i.e., Jovana, Latesha, and
Carina), the only component of treatment needed was module three, which only consisted
of instructional material in a programmed instruction format. All three of these participants
answered that the vocabulary word should be used at least three times in a 10-min
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observation. Julie was the only participant who required the video models of Module Two.
Following the video model, she used the vocabulary word at least three times for three
consecutive sessions. It should be noted that researchers were only requiring the
participants to use the vocabulary word three times within each trial, but two of the parents
(i.e., Jovana and Latesha) incorporated the vocabulary words at much higher levels (range
of 6-12 and 15-74 respectively).

Language Trajectory
For the last three sessions of baseline and the last three sessions of intervention, the
child’s language was transcribed, and data were collected on total words spoken (see
Figure 5) and the cumulative number of new words spoken (see Figure 6).
For Ana there was an average of 207 words spoken in baseline and in the last three
sessions of intervention. The first graph on Figure 6 shows the cumulative number of new
words spoken by the child, and the steep slope in baseline indicates a high rate of new
words observed in baseline and a lower amount observed in intervention.
For Mariah there was an average of 82.5 words spoken in the last three sessions of
baseline and 65.67 in the last three sessions of intervention. The second graph on Figure 6
shows the cumulative number of new words spoken by the child, and the slope indicates
that during the last three sessions of intervention, less new words were spoken across
sessions.
For Wayne there was an average of 1.67 words spoken in the last three sessions of
baseline and 93.33 in the last three sessions of intervention. The third graph on Figure 6
shows the cumulative number of new words spoken by the child, and the slope indicates
that during the last three sessions of intervention, a significant amount of new words were
spoken across sessions.
Omar’s parent (Carina) did not enter a treatment experiment for language
promoting behavior in experiment one. He spoke an average of 264.75 words per session.
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The fourth graph on Figure 6 shows the cumulative number of new words spoken by the
child, and the slope indicates that the child continued to emit new words across baseline
sessions at a similar rate than the other three participants in the study, where the first two
sessions showed a rapid observation of new words then it slowly decreased.

Social Validity
At the completion of the study each parent filled out a social validity questionnaire,
with likert-like and open-ended questions. Some questions from the PDC-P were readministered as they were relevant to the purpose of the social validity survey. Below is a
summary of the results.
Did you find this training helpful in learning about behaviors that increase language?
All parents who went through both training experiments rated the helpfulness of the
training as a 5.
Was the training easy to complete?
All parents rated the training at a 5 (strongly agree) for ease of completion.
Which of the following training components did you find most helpful?
Jovana and Carina cited the instructional modules to be most helpful, Jovana chose both
the instructional modules and videos, and Julie chose just the videos. It should be noted the
only training Carina received was the instructional modules for experiment two behaviors
(i.e., vocabulary use).
What additional training information would have been helpful? Retesting again towards
the end of the study?
Jovana stated that retesting again towards the end of the study would have been helpful and
Julie requested more audio and visual examples.
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What do you think about how the training was delivered (i.e., online modules)?
Latesha stated that the trainings were simple and easy to navigate, Jovana stated it was
good and accessible, and Julie said it has a lot of potential in terms of accessibility.
What do you think about the trainings’ effects (short-term and long-term) on your child's
language?
Latesha believed “In the long-term I believe her language will continue to increase
combined with the training”. Jovana said it was good and Julie said it was helpful both
short and long term.
What do you think about the resources provided (i.e., Raz-kids)?
Latesha stated that she enjoyed using Raz-kids, it’s fun and easy to use and it offers a
variety of books to keep the kids engaged. Jovana stated it was a great tool and Julie said it
was great and that they loved it.
Do you feel that implementing this training with your child is easy?
Latesha stated, “I don’t think it will be necessarily easy, but the training will provide
support, and different approaches to help the parent and child”. Jovana, Julie, and Carina
all said “yes”.
We know you are busy. Is implementing this training with your child your first priority?
Latesha said “Yes, I enjoy learning and teaching my littles as much as I can. Learning is a
priority within our household.” Jovana said, “yes, always!”. Julie said “unfortunately
sometimes work and making sure we have the bills paid take priority.” Julie is also the
parent who had the lowest socioeconomic status and as you will see below the highest
score on the Parental Stress Scales. Carina said “NO”, but she also only received the
vocabulary portion of the training.
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Parental Stress Scales
To inform how stress might affect performance and the perceived importance of
this training in relation to other life priorities each parent filled out the Parental Stress
Index. See Appendix 5 for questions and Table 3 for results. The scores range from 18
(low stress) to 90 (high stress). Latesha scored a 29, Jovana scored an 18, Julie scored a 47,
and Carina scored a 32. Although none of these scores reached “high” stress levels, it
should be noted that Julie’s score was elevated and she is in the lowest SES category.
Carina’s score was also higher than Jovana and Latesha’s and she was the only parent with
a job outside of the home. Jovana was the only parent with one child.
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Chapter 4
Discussion
The purpose of this study was to provide information for increasing the efficiency
of online training and reducing the resources needed in regard to training personnel. The
results of this study provide information on minimizing the need for expert trainers through
the use of self-monitoring and repeated exposure to video models.
The intervention package was not only replicated across participants but also
across dependent variables. For experiment one, all participants required both modules of
treatment (i.e., programmed instruction and video modeling, self-monitoring, and video
playback). Per previous research indicating that instructions were not effective at
increasing behavior alone (McGarry et al., 2022; Van Vonderen et al., 2012), treatment
effects were not evaluated past an initial probe unless an increase in language promoting
behavior was observed. These results are not consistent with previous research on
programmed instruction (Ingvarsson and Hanley, 2006; Lyang, Twyman, Stikeleather,
2003; Otto, 2004; Tudor & Bostow, 1991). Although, based on the results of the
summative assessment conducted at the end of module one, an increase in identifying the
correct behavior was observed, the parents were just not able to perform those behaviors.
Yet, it could be possible that if self-monitoring was introduced during this phase, it would
have increased the desired behaviors without the need for video models or playback.
Therefore, reducing the number of training materials needed. It is important to note that all
parents who received the module two training cited it to be beneficial.
For experiment two, three out of four of the parents reached mastery criteria by
only receiving the programmed instruction module of the training (i.e., module one). These
results from experiment two are consistent with the research on programmed instruction
(Ingvarsson and Hanley, 2006; Lyang, Twyman, Stikeleather, 2003; Otto, 2004; Tudor &
Bostow, 1991). One participant required the video models (module two) to meet mastery
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criteria but did not require any video playback. The difference in responding and level of
training needed between the two experiments and sets of behaviors (i.e., multiple
topographies of behavior to increase versus a single behavior) could be attributed to the
complexity of the required responses. It is possible that instructions are sufficient in
training a single simple behavior, whereas more complex interventions are necessary for
interventions involving multiple topographies of behavior being taught and reduced
simultaneously. The dependent variables of experiment one required the participant to selfevaluate and discriminate behaviors targeted for increase and decrease. Essentially
participants had to match their behavior to what they read or observed in the modules in
order to determine what behaviors they needed to do more or less of. It is also highly likely
there was a longer history of reinforcement or punishment for the behaviors targeted in
experiment one. Jovana, Latesha, and Julie all reported language concerns and frustration
with not being able to evoke their child’s language. Carina did not express any current
concerns, but her son had a history of language delays and she often sought out any
training that was available to her.
For experiment two, the dependent variable of increasing vocabulary word use, is a
single fairly novel discrete response, especially for those with children below reading age
(i.e., Jovana and Latesha). Therefore, the behavior was likely easier to engage in as it did
not require them to differentiate between behaviors (e.g., language enriching behaviors
versus questions) and there was not a previous history of reinforcement or punishment for
the behavior. An alternative hypothesis is the participants access two identically formatted
trainings and therefore the material and behavioral objectives were easier to learn when
completing the modules in experiment two.
A secondary purpose of this study was to evaluate the child’s language trajectory
in comparison to their parents' quality and quantity of language. In experiment one, both
parents whose children scored below age level on the PPVT-5 (i.e., Latesha and Julie) also
engaged in lower rates of language promoting behaviors and higher rates of undesired
behaviors. This correlation between parent behavior and language ability could go both
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ways. First, the child’s language could be below the age level due to low levels of the
parent's language-promoting behavior, or their behavior could not have contacted
reinforcement (e.g., their child mimicking their behavior) and consequently decreased.
The Risley and Hart (1986) study presented data that showed a correlation between
the number of words spoken by the parent and child. The results of this study were similar
in that children who engaged in a higher frequency of words spoken in baseline also had a
parent that had higher levels of language promoting behavior in baseline (Jovana and
Carina). Both of these children engaged in over twice the amount of speech in comparison
to the parents who were engaging in low levels of language promoting behavior (i.e.,
Latesha and Julie). For two participants, Jovana and Latesha, slight decreases in their
child’s language was observed. It is possible that to some degree the child’s language was
prompt dependent on their parents asking questions to evoke their behavior. Mariah spent a
lot of time during the baseline sessions attempting to get her mom and the researcher’s
attention and this decreased when attention was non contingently available from mom
during the intervention sessions. Also, the proportion of time available for Mariah to speak
decreased as her mother, Latesha, language increased. During the last sessions of the
intervention phase for Ana, she engaged in higher levels of task refusal and problem
behavior as she wanted to play with her mother’s work computer. Future research should
evaluate the long-term maintenance of a parent's language promoting behavior and how
that changed their child’s language long term.
Maintenance of the language promoting behavior could be particularly important
to evaluate for participants like Julie, whose PDC-P results indicated all domains to be a
barrier to engaging in the behaviors. Although the researchers directing intervened on the
first three domains 1) training and 2) task clarification and prompting, 3) resources,
materials, and processes, the fourth domain (performance consequences, effort, and
competition) was not intervened on. Julie indicated that spending her time ensuring her
family had access to primary resources such as food, would take priority over spending
time engaging in the language promoting behaviors. The participant scheduled time every
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week for the researcher to come into her home and that likely formed as intervention in
itself for selecting a time where there would be fewer competing contingencies. It is
important to note that is participant cancelled or ended session early on two occasions
because they needed to attend to family matters related to work.
Previous research has shown that self-monitoring is a useful tool to increase
discrete activities such as physical activity (Van Camp & Hayes, 2013) and more complex
behaviors such as implementing behavioral management strategies (Sander & Glynn,
1981). However, Olson and Austin (2001) found that when bus drivers were not accurately
self-monitoring their own behavior and were unaware they were being observed that the
treatment effects of self-monitoring were minimal. The importance of accurate selfmonitoring can be exemplified in the differences in responding between Jovana and the
other two participants, Latesha and Julie, in experiment one. Julie correctly self-evaluated
her behavior and did not require any subsequent training opportunities (e.g., video
playback). Latesha, correctly self-evaluated and identified most of the behaviors she
needed to increase and decrease, and the video-playback successfully increased her desired
behavior. In contrast, Jovana did not correctly self-evaluate or self-monitor her behavior,
so her behavior did not increase following the video playback sessions as she was selecting
the incorrect video-play backs. To see the desired behavior change she required an
experimenter to assign the correct video, which could have served as a form of feedback
even if the experimenter did not explain why the video she received was different from the
video she selected. Jovana correctly identified the behaviors in all the experimenter video
models, but when presented with a video of her own behavior, she was not able to identify
excessive questions as a behavior to decrease. Future research should evaluate how to
increase accurate self-evaluation and self-monitoring to increase the efficacy of participantled training.
The purpose of self-monitoring in this study was not necessarily to increase the
behaviors taught in the modules, but to evaluate any correspondence between learning a
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skill via a video model and in the absence of feedback and the accuracy at which the
participants were self-monitoring.
The dosage of video-modeling and playbacks needed to reach mastery criteria in
this study was similar to previous research in that the difficulty of the task seems to
correspond with the dosage of video-modeling and playback needed. For instance, Delli
Bovi et al. (2017) and Hansard and Kazemi (2018) respectively found the initial video
model or single video playback to be effective at teaching teachers and undergraduate
students to conduct a single type of preference assessment. Increased video playbacks are
likely when the task increases in complexity such as dog walking enrichment (Howard &
DiGennaro Reed, 2015), implementing multiple types of preference assessments (Rosales
et al., 2015; Weldy et al., 2014), or discrete obedience training (Howard & DiGennaro
Reed, 2014). For experiment one, the behaviors were complex and two out of three of the
participants required more than one video playback. For experiment two, the behavior was
relatively simple and the only participant who required the module two intervention only
required the initial video model before reaching mastery criteria.
The data from this study could be used as a preliminary evaluation of a training
program to teach parents to start engaging in language-promoting behavior while they are
on the waitlist for services such as Early Head Start. Two of the three parents in
experiment one met mastery criteria without any input from the experimenter. Even better
results were seen in experiment two with all parents meeting mastery criteria without the
help of the experimenter. Before this model could be distributed, a few limitations should
be addressed.

Limitations and Future Directions
The first limitation of this experiment is that across the majority of opportunities,
the parents did not access and complete the modules in the absence of the researcher. Data
were not collected on this component, but the researchers provided access to all materials
at least 24 hours before the session, and only once did a parent (Julie) complete the module
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before the researcher arrived. For this training to be completed without a supervisor, it is
likely that incentives will need to be evaluated to increase independence of module
completion. For Julie, if the incentives provided were related to primary resources such a
food or clothing, it might help reduce the competition of engaging in other behaviors
necessary to access primary reinforcers.
The second limitation is that the experimenter prompted the self-monitoring
questions at the end of each observation trial. With a well-functioning automated learning
management system, these questions could easily move from experimenter to participantled. This leads to the third limitation of the study is that maintenance data were not
collected. It is unclear if the treatment effects are maintained in the absence of the selfmonitoring system.
Future research should also evaluate the effects of having the parents evaluate how
they believe their behavior affected their child’s language during the observations. The
parents did report they believed the intervention would be beneficial for their child’s longterm and short-term language development, but it is unclear whether or not that response is
a function of a rule generated from the material presented in module one or if they actually
saw a difference in their child’s behavior.
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Table 1. Peabody Picture Vocabulary Test - 5th Edition Results
Parent

Child

Age

Raw
Score

Standard
Score

Age
Equivalent

Description

Jovana

Ana

3:1

47

97

2:11

Expected

Latesha

Mariah

2:6

17

84

<2:6

Below
Expected

Julie

Wayne

5:2

62

75

3:5

Below
Expected

Carina

Omar

4:1

57

88

3:3

Expected
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Table 2. Performance Diagnostic Checklist - Parent Results
Parent

Indicated Intervention

Jovana

Training

Latesha

Training; Resources, Materials, and Processes

Julie

Training, Resources, Materials, and Processes; Task Clarification and
Prompting; Performance Consequences, Effort, and Competition

Carina

Training
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Table 3. Parent Stress Scales
Parent

Score

Level of Stress (18-Low to 90-High)

Jovana

18

Low

Latesha

29

Low

Julie

47

Medium

Carina

32

Low
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Figure 1. The proportion of language-promoting behaviors.
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Figure 2. Frequency of vocabulary usage per week.
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Figure 3. Proportion of behavior for each DV across each phase of experiment one.
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Figure 4. Average total responses across participants for each phase of experiment
one.
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Figure 5. Average for frequency of child words spoken in baseline and
intervention.
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Figure 6. Cumulative new words spoken by the child across baseline and treatment.
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Appendix
Appendix 1. FlowChart of Procedures
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Appendix 2. Self-Monitoring Questions
1. Did you respond to your child most of the time they tried to get your attention?
2. Did you provide a lot of reflections (imitating what they said or paraphrasing) and
descriptions (describing what they were doing) instead of asking questions?
3. Did you provide a good amount of praise?
4. Did you mostly tell your child what they should be doing instead of what they
should not be doing?
5. Did you feel like you spoke enough?
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Appendix 3. Treatment Integrity Checklist
1. Were the correct materials provided based on the intervention phase?
2. Did the analyst withhold feedback during the session?
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Appendix 4. Performance Diagnostic Checklist-Parent (PDC-P)
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Appendix 5. Parental Stress Scale

Parental Stress Scale
The following statements describe feelings and perceptions about the experience of
being a parent. Think of each of the items in terms of how your relationship with your
child or children typically is. Please indicate the degree to which you agree or
disagree with the following items by placing the appropriate number in the space
provided.
1 = Strongly disagree 2 = Disagree 3 = Undecided 4 = Agree 5 = Strongly agree
1

I am happy in my role as a parent

2

There is little or nothing I wouldn't do for my child(ren) if it
was necessary.

3

Caring for my child(ren) sometimes takes more time and
energy than I have to give.

4

I sometimes worry whether I am doing enough for my
child(ren).

5

I feel close to my child(ren).
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6

I enjoy spending time with my child(ren).

7

My child(ren) is an important source of affection for me.

8

. Having child(ren) gives me a more certain and optimistic
view for the future.

9

The major source of stress in my life is my child(ren).

10

Having child(ren) leaves little time and flexibility in my life.

11

Having child(ren) has been a financial burden.

12

. It is difficult to balance different responsibilities because of
my child(ren).

13

The behaviour of my child(ren) is often embarrassing or
stressful to me.
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14

. If I had it to do over again, I might decide not to have
child(ren).

15

I feel overwhelmed by the responsibility of being a parent.

16

Having child(ren) has meant having too few choices and too
little control over my life.

17

I am satisfied as a parent

18

I find my child(ren) enjoyable
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Scoring
To compute the parental stress score, items 1, 2, 5, 6, 7, 8, 17, and 18 should
be reverse scored as follows: (1=5) (2=4) (3=3) (4=2) (5=1). The item scores
are then summed.

Scoring the tool :
We want a low score to signify a low level of stress, and a high score to
signify a high level of stress
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●
●
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Overall possible scores on the scale range from 18 – 90.
The higher the score , the higher the measured level of Parental
stress

Use a simple table to show the before and after results to evidence whether
an intervention has had a positive effect.

●
●

Comparison of individuals before / after or longitudinal overall
Parental Stress Scale scores.
The comparison of before and after mean average scores for groups
(parents/carers accessing the particular intervention/group sessions,
service or provision)

References:
Berry, JD, & Jones, W,H, (1995) The Parental Stress Scale : initial psychometric
evidence. Journal of Social and Personal Relationships, 12, 463 – 472.
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Appendix 6. Pew Research Center
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Appendix 7. Hollingshead Index
Hollingshead Index
Highest Education

Occupational Code

7

Graduate/professional training

9

Higher executive, proprietor of
large businesses, major
professional

6

Standard college or university graduation

8

Administrators, lesser
professionals, proprietor of
medium-sized business

5

Partial college, at least one year of
specialized training

7

Smaller business owners, farm
owners, managers, minor
professionals

4

High school graduate

6

Technicians, semiprofessionals, small business
owners (business valued at
$50,000-70,000)

3

Partial high school, 10th or 11th grade

5

Clerical and sales workers,
small farm and business owners
(business valued at $25,00050,000)

2

Junior high school including 9th grade

4

Smaller business owners
(<$25,000), skilled manual
laborers, craftsmen, tenant
farmers

1

Less than 7th grade

3

Machine operators and semiskilled workers

ONLINE PARENT TRAINING PACKAGE ON LANGUAGE TRAJECTORIES

0

Not applicable or Unknown
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2

Unskilled workers

1

Farm laborers, menial service
workers, students, housewives,
(dependent on welfare, no
regular occupation)

0

not applicable or unknown

Equation:
Highest Education(3) + Occupational Code(5)
= SES Score
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Appendix 8. Sample of the Peabody Picture Vocabulary Test-5
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